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CLAIMS 



[Claim(s)] 

[Claim 1]An anode which can be covered with a catalyst, and a cathode which can be covered 
with a catalyst, It is a membrane electrode unit for fuel cells provided with these anodes and a 
proton conductor between cathodes, Said proton conductor is formed with a micro fiber 
nonwoven fabric which made an electrolyte impregnate until it is saturated, and this micro fiber 
nonwoven fabric at temperature up to +200 **. And a membrane electrode unit for fuel cells, 
wherein it is inertness chemically to said electrolyte under conditions with oxidizing power and 

reducing power and said micro fiber nonwoven fabrics are weight of 20~200g / m 2 , less than 1 
mm in thickness, and 65 to 92% of pore volume. 

[Claim 2]The membrane electrode unit for fuel cells according to claim 1 in which an average 
pore radius of said micro fiber nonwoven fabric is characterized by being 10 micrometers from 
20 nm. 

[Claim 3]The membrane electrode unit for fuel cells according to claim 1 or 2, wherein said micro 
fiber nonwoven fabric is filled up with a perfluo- ionomer. 

[Claim 4]The membrane electrode unit for fuel cells according to claim 3, wherein said perfluo- 

ionomer is polytetrafluoroethylene provided with a sulfonation perfluoro-vinyl ether side chain. 

[Claim 5]The membrane electrode unit for fuel cells according to claim 1 or 2 in which said micro 

fiber nonwoven fabric is characterized by impregnating 1-5-mol sulfuric acid solution. 

[Claim 6]The membrane electrode unit for fuel cells according to claim 1 or 2 in which said micro 

fiber nonwoven fabric is characterized by impregnating concentration phosphoric acid. 

[Claim 7]The membrane electrode unit for fuel cells according to claim 1 or 2 in which said micro 

fiber nonwoven fabric is characterized by impregnating a zirconium phosphate hydrate or an 

ammonium-dihydrogen-phosphate hydrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the membrane electrode unit for fuel cells. This invention relates to the 
membrane electrode unit for fuel cells which is provided with the proton conductor between an 
anode, cathodes, and these anodes and cathodes and in which these anodes and cathodes are 
coated with the catalyst by the case more at details. 
[0002] 

[Description of the Prior Art] 

Such a membrane electrode unit is publicly known. In this membrane electrode unit, in order to 
obtain electrical energy from a chemical energy by a direct method, within a fuel cell, separation 
of an ionization process and an electric process takes place to the reaction time of the reactant 
gas containing hydrogen and oxygen or a fluid composition. 
[0003] 

Various existence of a fuel cell and operation forms of the type are described in the paper of 

"Spektrum der Wissenschaft" (July, 1995), and KD.Kreuer and J.Maier of 92-96. 

[0004] 

These electrodes must be very good electronic conductors (before or after electrical resistance 

cm" 1 of 0.1 ohm). This needs - catalytic reaction in relation to - electrolyte surface. The 
conductivity of this electrolyte must be as much as possible low, and ion conductivity must be 
high. This electrolyte in particular must not make starting gas have to penetrate as much as 
possible. All the substances must be inertness chemically to the thing related to mutual and a 
reaction. That is, combination which is not desired must not arise among them under the 
conditions that the reducing power in an anode is strong, under the condition that the oxidizing 
power in a cathode is strong. 
[0005] 

In order to connect two or more cells and to consider it as cell laminated material, sufficient 
mechanical loading capacity for the solid component part contained in a cell must be given. The 
material of a battery construction portion, the expense of a process, a life, and environmental 
compatibility are also still more important. 
[0006] 

When an operating temperature is 80-90 **, the proton conductive polymer film is accepted in 

value with the fuel cell. This film has the character as a liquid of giving free motility to a molecule 

and a proton, and the character as a solid that form is stable. This requirement is satisfied 

almost ideally by the perfluo- ionomer membrane which used polytetrafluoroethylene provided 

with a sulfonation perfluoro-vinyl ether side chain as the base. This material consists of a canal 

portion and a hydrophilic portion, and it will dissociate, if water exists, and although both portions 

are gels in that case, they form the film where form was stabilized. The hydrophobic main chain 

of this polymer is dramatically stable to oxidation and reduction. 

The skeleton where form was stabilized is given to a film also by a swollen state. 

Very good proton conductivity is attained by the side chain containing the sulfonic acid of liquid 



resemblance of the hydrophilic nature which swelled underwater. The fine pores of the size of 
several nanometers are equivalent to the size of a water molecule some. When water exists, the 
advanced proton motility within a course or fine pores is brought about. 
[0007] 

The disadvantageous point of this cation-exchange equipment is that a price is high as indicated 
in the already quoted document part, and it is because this requires time and effort for a 
manufacture procedure. The problem that the disposal treatment or recycling is also still more 
environmental is produced. 
[0008] 

It is tended to dry such a film working [ a fuel cell ]. When especially oxygen for combustion is 
supplied to a cell by airstream, that is right, but the characteristic of the flow of the proton of 
carrying a water molecule to a cathode from an anode is also the Reason. 
[0009] 

The maximum of the stability to the heat of a publicly known film or its sulfonic group is 90-100 

**. At a temperature higher than it, form structure begins collapse. 

[0010] 

Therefore, this publicly known perfluo- ionomer membrane is having the use at a higher 
operating temperature shut as independent foil. 

therefore, it is not suitable for the following use — using as fuel the hydrogen obtained from the 
methanol which was carried out as for :a refining at the temperature of not less than 130 ** (this 
gentleman method) "Spektrum der Wissenschaft" (July, 1995) It describes in the paper of 
U.Benz and others of 97-104. 

b) At the temperature of not less than 130 **, be 150-200 ** typically, and use it in order to 

carry out direct oxidation of the methanol with an anode. 

[0011] 

[Problem to be solved by the invention] 

SUBJECT of this invention is manufacturing a membrane electrode unit for fuel cells which 
applies the following characteristic to the above-mentioned advantageous characteristic of 
perfluo- ionomer membrane. 

1. Reduce a manufacturing cost rather than the polymer membrane of a Prior art. 

2. Reduce the pollutants in the case of disposal treatment. 

3. Reduce an operation of catalyst poison, apply to hydrogen by using as fuel the methanol by 
which refining was carried out, and inside equipment, refining or in order to carry out direct 
oxidation, acquire the temperature stability up to 200 ** for methanol. 

[0012] 

[Means for solving problem] 

An aforementioned problem is solved with the membrane electrode unit according to the 
dominant conception by many features of this invention Claim 1. The advantageous embodiment 
was indicated to the low rank claim. 
[0013] 

This invention s meaning is forming a proton conductor with the micro fiber nonwoven fabric 
which impregnated the electrolyte until it is saturated. This nonwoven fabric is inertness 
chemically to an electrolyte also under the conditions which have oxidizing power and reducing 
power to the temperature of +200 ** again, the weight of a nonwoven fabric is 20-200g / m 2 , 
the thickness of a nonwoven fabric is a maximum of 1 mm, and pore volume is 65 to 92%. 
[0014] 

The average pore radius of a micro fiber nonwoven fabric may be 10 micrometers from 20 nm. 
[0015] 

Since a nonwoven fabric skeleton of a micro fiber nonwoven fabric has secured membranous 
mechanical stability in the case of a subject of this invention, an electrolyte does not need to 
bring about this mechanical stability. Thereby, membranous material cost is reducible a maximum 
of 90% as compared with expense which manufactures a film which a size which is equivalent to 



this of a perfluo- ionomer, for example became independent of. 
[0016] 

This micro fiber nonwoven fabric should be filled with a perfluo- ionomer. This perfluo- ionomer 
can be made into polytetrafluoroethylene provided with a sulfonation perfluoro-vinylethylene side 
chain. As a method of replacing with it, it can consider making this micro fiber nonwoven fabric 
impregnate 1-5-mol sulfuric acid solution or concentration phosphoric acid. In addition, a 
zirconium phosphate hydrate and an ammonium-dihydrogen-phosphate hydrate can also be used. 

[0017] 

This invention is equivalent to pure polymer membrane which is a point of an output (ion 
conductivity) of a fuel cell, and consists of a perfluo- ionomer, and 1 will show clearly that it 
moreover is not necessary to use the expensive conventional material in the following example. 
[0018] 

[Mode for carrying out the invention] 

Each example is common and the base material is as follows. 
[0019] 

- A charge of a nonwoven fabric material : a polysulfone fiber whose section is a quadrangle (6- 
13 micrometers in width, and 1.7-2.4 micrometers in height). 

[0020] 

- mechanical property of polysulfone material: melting range: — 343-399 ** tensile strength: — 
70 Mpa elongation-after-fracture: — 50-100% Youngs modulus: — bending temperature [ at the 
time of 2.4Gpa load 1.8MPa ]: — 174 **. 

[0021] 

- Manufacture of fiber : fibrose a methylene chloride solution of polysulfone in an electrostatic 
field. For example, therefore, equipment of a description can be used for DE-OS2620399. Fiber is 
brought together in a fiber carrier which continues and moves to linearity. 

[0022] 

- characteristic of a nonwoven fabric: weight: — 150g / m 2 thickness (at time of compression): - 
-0.05 —mm thickness (at time [ An electrolyte ] of impregnation): — average pore-radius [ of a 
0.18 mm incompressible state ]: — average pore— radius [ of an 8 micrometer compression 
state ]: — 4-micrometer pore volume: — 83%. 

[0023] 

It is after it will be about 1 74 ** that a charge of a nonwoven fabric material is mainly 
determined, therefore temperature stability is lost unless the temperature stability of a film of 
this invention has other different Reasons from it in the case of pure textile-materials 
polysulfone. Since fiber has joined mutually together mechanically in a nonwoven fabric, 
mechanical stability is also further improved to temperature of 250 **. High temperature 
operation of a fuel cell becomes possible by this, therefore anode catalyst poison generating 
decreases clearly. 
[0024] 

example 1 Cover the liquid Nafion which is a perfluo- ionomer of DuPont marketing to a micro 
fiber nonwoven fabric within a sintered-glass filter 16 mm in diameter. This liquid phase thing is 
attracted to the pore structure of a nonwoven fabric, applying slight negative pressure. In order 
to separate a solvent, the film made to impregnate in this way is processed at 60 ** within a 
drying rack. It can be kept by distilled water underwater to reprocessing after that. 
[0025] 

Example 2-4 The above-mentioned micro fiber nonwoven fabric is made to impregnate the 
sulfuric acid solution of the three different numbers of mols like Example 1. In order to reduce 
viscosity in that case, sulfuric acid is heated to about 70 **. A nonwoven fabric can be boiled for 
several minutes in the acid heated to 70 **, without producing abnormalities. 
[0026] 

In this way, as for storage of the obtained film, it is appropriate to carry out in the same 
impregnation medium. 



[0027] 

Thus, D1N53779 of attachment was asked for specific conductivity in accordance with the 
method of a description from the prepared film in May, 1979. The result is as follows. 
[0028] 
[Table 1] 
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[0029] 

It is a comparative example at the time of performing the same measurement to the polymer 
membrane by conventional technology, and Example 5 in front consisted of a perfluo- ionomer 
(Nafion-1 17 and Dupont), it is 125 micrometers in thickness and the polymer membrane which 
can carry out self-support without needing other support was used for it. 
[0030] 

The numerical value of specific conductivity S/cm shows the following thing. That is, compared 
with pure Nafion, cost is dramatically advantageous, and structure is simpler, and I hear that the 
fuel cell which has an output equivalent to conventional technology by the film of this invention 
which is mechanically stable can be operated, and it is. When adopting in the case of not less 
than 100 ** temperature, concentration phosphoric acid can be used as an ion conductor. 
[0031] 

For example, the nonwoven fabric which impregnated the electrolyte used for Examples 1-4 as 
compared with the 125-micrometer-thick swelling Nafion film has twice as many thickness as 
this. 
[0032] 

Voltage and the output of the fuel cell obtained from the product of current are obtained also by 
lessening a diffusion disturbance using a thinner nonwoven fabric making acid concentration high, 
i.e., by making specific conductivity S/cm high. 
[0033] 

As an example, the current / voltage curve in each room temperature corresponding to 
Examples 1, 3, and 5 are shown in drawing 1. It turns out that the characteristic curve which is 
equal to this as compared with conventional technology (Example 5) is acquired by the film by 
this invention. If acid concentration becomes high, or if the charge of a nonwoven fabric material 
becomes thin, the above-mentioned effect that a cell output becomes high will be acquired by 
moving each curve to the positive direction of the coordinates of a vertical axis in this figure. 
[0034] 

Since a nonwoven fabric has high temperature stability, when applying to the temperature of not 
less than 100 **, concentration phosphoric acid can also be used as an electrolyte. 
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